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(54) Rotationally stable contact lens designs 

(57) Non-ballasted, eyelid rotationally stabilized 
designs are disclosed for use in toric or multifocal toric 
contact lenses. The back surface of the lens includes a 
toric or multifocal toric surface and also thin top and bot- 
tom zones (slab offs) to achieve eyelid rotational orien- 
tation and stabilization. The advantage of this technical 
approach is in mold manufacturing, wherein the design 
allows the use of any chosen power spherical stock 
front mold. 
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Descripti n 

BACKGROUN D OF THE INVENTION 

1. Field of the Invention 

The present Invention relates generally to rotation- 
ally stale contact lens designs, and more particularly 
pertains to non-ballasted, eyelid rotationally stabilized 
contact lens designs tor use in toric or tone multifocal 
contact lenses. 

2. Discussion of the Prior Art 

Toric contact lenses using front surface stabilization 
schemes are well known in the prior art These front 
surface stabilized toric contact lenses fall principally into 
two general known types. In a first general type, the 
front surface or optic zone of the contact lens is trans- 
lated downwardly relative to the back surface center, 
which creates a thinner superior portion and a thicker, 
ballasted inferior portion known as a prism. In the sec- 
ond general type, both the superior and inferior portions 
of the front surface of the contact lens are thinned with 
slab-off areas, which provides for eyelid stabilization 
thereof, and the toric curve may be placed on the front 
or back surface of the contact lens as desired. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present 
invention to provide rotationally stable contact lens 
designs. 

A further object of the subject invention is the provi- 
sion of non-ballasted, eyelid rotationally stabilized 
designs for use in toric or multifocal toric contact lenses. 

A further object of the present invention is to pro- 
vide a rotationally stable platform for a toric or multifocal 
toric contact lens. The design uses thin top and bottom 
zones (slab offs) on the contact lens back surface to 
achieve eyelid rotational orientation and stabilization. 

The advantage of this technical approach is in mold 
manufacturing, wherein the design allows the use of any 
chosen power spherical stock mold or multifocal spheri- 
cal stock mold or toric stock mold or multifocal toric 
stock mold. 

The present invention can also utilize an "Interme- 
diate Transition Zone on Lid Stabilized Contact Lens" as 
disclosed in EP-A- , claiming pri- 

ority from USSN 08/433.739 (attorney docket 
P15575EP). 

In accordance with the teachings herein, the 
present invention provides a nonbaJlasted, eyelid rota- 
tionally stabilized contact lens wherein one of the front 
and back surfaces defines a spherical surface or a 
multifocal spherical surface and the other surface 
defines a toric surface or multifocal toric surface, and 
the back surface of the lens is shaped to provide top and 
bottom slab off areas to rotationally and positionaliy sta- 
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bilize the axis of the toric surface relative to the eye. In 
different embodiments, the front surface defines a 
spherical or spherical multifocal or toric or toric multifo- 
cal surface corresponding to a basic prescription Rx 

5 refractive power for the wearer. 

In a preferred embodiment the back surface 
defines a toric optical surface for the correction of astig- 
matism and top and bottom slab off areas which thin the 
top and bottom portions of the lens. The toric surface is 

10 centered about a toric axis which is positionaliy and 
rotationally oriented and stabilized in the eye by the top 
and bottom slab off surfaces by contact with the top and 
bottom eyelids. 

In an alternative embodiment the present invention 

is provides a nonballasted. eyelid rotationally stabilized 
contact lens with a toric front surface, for the correction 
of astigmatism, the axis of which must be rotationally 
and positionaliy stabilized relative to the eye. The back 
surface defines a spherical or spherical multifocal opti- 

20 cal surface corresponding to a basics prescription Rx 
refractive power for the wearer with top and bottom slab 
off areas in the lenticular area which thin the top and 
bottom portions of the lens. 

In greater detail, the top and bottom slab off sur- 

25 faces are in a lenticular, nonoptical area of the contact 
lens. In some embodiments, the contact lens can com- 
prise a soft hydrogel contact lens. 

BRIEF DESCRIPTION O F THE DRAWINGS 

30 

The foregoing objects and advantages of the 
present invention for rotationally stable contact lens 
designs may be more readily understood by one skilled 
in the art with reference being had to the following 
35 detailed description of several preferred embodiments 
thereof, taken in conjunction with the accompanying 
drawings wherein like elements are designated by iden- 
tical reference numerals throughout the several views, 
and in which: 

40 

Figure 1 illustrates a plan view of the front surface 
of a toric contact lens having a rotationally stable 
design pursuant to the teachings of the present 
invention; 

45 Figure 2 illustrates a vertical sectional view through 
the toric contact lens illustrated in Figure 1 ; and 
Figure 3 illustrates a horizontal sectional view 
through the toric contact lens illustrated in Figure 1 . 

so DETAILED DESCRIPTION OF THE DRAWINGS 

In the present invention, the stabilization system is 
placed on the posterior or back surface of the lens. This 
technical approach offers advantages in a molded man- 
ss ufacturing system in which a top and bottom thin zone of 
the contact lens is generated by the use of a fiat slab on 
the peripheral curve on the outer superior and inferior 
surface of the lens/mold tool. 



EP0 741 313 A2 



2 



3 



EP 0 741 313 A2 



4 



A separate type of metal tool/mold is required for 
each different toric optical power and also for each dif- 
ferent orientation of the toric cylindrical axis of the con- 
tact lens, which are required to accommodate different 
patients with different amounts of astigmatism along dif- 5 
f erent axes. These tods/molds are used to cast molded 
plastic molding parts, which are inventoried and used to 
cast or mold contact lenses as required. 
With such an inventorying system, a series of cylinder 
axis/cylinder power combinations are accumulated and 70 
stored in inventory. The molds used for the back surface 
of the contact lens of the present invention are then 
mated with standard stock spherical or rrtulti spherical or 
toric or muttitoric front molds of desired optical powers 
to produce the final desired toric contact lens. 75 

Referring to the drawings in detail, Figure 1 illus- 
trates a plan view of the front surface 12 of a toric con- 
tact lens 10 having a rotationally stable design pursuant 
to the present invention. 

Toric contact lenses have a cylindrical optical sur- 20 
face/power which is used to correct for astigmatism in a 
wearer. Statistically, astigmatism occurs in people pri- 
marily around either the horizontal axis or the vertical 
axis, but could occur at any orientation. Accordingly, dif- 
ferent toric lenses are required for each different toric 25 
optical power and also for each different orientation of 
the toric cylindrical axis of the contact lens, which are 
required to accommodate different patients with differ- 
ing amounts of astigmatism along different axes. 

Accordingly, the inventoried plastic molding parts 30 
include a number of different combinations of toric axis 
location and toric optical power. One significant advan- 
tage of the present invention is that each of the many 
types of inventoried plastic molding parts can be used in 
combination with any inventoried standard spherical or 35 
spherical multifocal stock plastic molding part or any 
standard toric or toric multifocal stock plastic molding 
part to create a contact lens having a desired distance 
optical power. In such a contact lens, the stab off stabi- 
lization surfaces are placed on the posterior or back sur- 40 
face of the contact lens. 

Referring to Figure 1. front surface 12 of the lens 
defines a spherical surface 14 corresponding to the 
basic spherical distance correction of the patient's pre- 
scription Rx. The back surface 16 of toric contact tens 45 
10 has an elliptical ly shaped toric optic zone 18, which 
can be surrounded by an optional transition zone, pur- 
suant to U.S. Patent No. 5.448.31 2. which is surrounded 
by a lenticular zone which does not have an optical 
function, in which the top and bottom thin slab off areas so 
20, 22 are formed. The top and bottom thin slab off 
areas 20, 22 are contacted by the top and bottom eye- 
lids, which urge the contact lens into a position in which 
the toric axis is in the correct position for a particular 
patient. The outer edge of the lenticular region can be 55 
beveled at the outer edge of the contact lens. 

Figures 2 and 3 illustrate respectively vertical sec- 
tional and horizontal sectional views through the toric 
contact lens 10 illustrated in Figur 1 . In on exemplary 



designed embodiment, the lens had a back curve radius 
of 7.484 mm at the center, a back curve radius of 8.074 
mm at intermediate positions, a back curve radius of 
8.981 mm at the peripheral radius, a cylindrical radius of 
7.307 mm, and a slab off radius of 8.178 mm. This 
exemplary design results in a thinning of the toric con- 
tact lens at the top and bottom stab off areas 20, 22 for 
eyelid stabilization. 

While several embodiments and variations of the 
present invention for rotationally stable contact lens 
designs are described in detail herein, it should be 
apparent that the disclosure and teachings of the 
present invention will suggest many alternative designs 
to those skilled in the art. 

Claims 

1 . A nonballasted, eyelid rotationally stabilized contact 
tens with a toric optical surface, the axis of which 
must be rotationally stabilized relative to the eye 
comprising: 

a. said contact lens having a front surface and 
an opposite back surface; 

b. one of the front and back surfaces defining a 
spherical surface corresponding at least to a 
basic prescription Rx spherical refractive 
power, and the other of the front and back sur- 
faces defining a toric optical surface for the cor- 
rection of astigmatism which is centered about 
a toric axis; 

c. wherein the lens is positionally and rotation- 
ally stabilized in the eye by top and bottom slab 
off surfaces in the back surface of the lens 
which thin the top and bottom portions of the 
lens for rotational positional orientation and 
stabilization by the top and bottom eyelids. 

2. A nonballasted. eyelid rotationally stabilized contact 
lens as claimed in claim 1 , wherein the front surface 
defines the spherical surface. 

3. A nonballasted, eyelid rotationally stabilized contact 
lens as claimed in claim 2, wherein the front surface 
defines a single spherical surface. 

4. A nonballasted, eyelid rotationally stabilized contact 
lens as claimed in claim 2, wherein the front surface 
defines a multifocal spherical surface. 

5. A nonballasted. eyelid rotationally stabilized contact 
lens as claimed in claim 2, wherein the toric optical 
surface comprises a toric multifocal optical surface. 

6. A nonballasted, eyelid rotationally stabilized contact 
lens as claimed in claim 1 , wherein the back surface 
defines the spherical surface. 
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7. A nonballasted, eyelid rotationatiy stabilized contact 
lens as claimed in claim 6, wherein the back surface 
defines a single spherical surface. 

8. A nonballasted, eyelid rotationally stabilized contact s 
lens as claimed in claim 6. wherein the back surface 
defines a multifocal spherical surface. 

9. A nonballasted, eyelid rotationally stabilized contact 
lens as claimed in claim 6. wherein the toric optical io 
surface comprises a toric multifocal optical surface. 

10. A nonballasted, eyelid rotationally stabilized contact 
lens as claimed in claim 1 , wherein the top and bot- 
tom slab off surfaces are in a lenticular, nonoptica) is 
area of the contact lens. 
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